The exchange part of the single-particle spin-orbit potential following from a two-body spin-orbit potential is calculated. Scheerbaum's approximation of setting the exchange part equal to the direct part is investigated.
The single-particle (s.p.) spin-orbit (s.o.) potential resulting from the short-range two-particle (t.p.) s.o. potential is not expected to be essentially influenced by curvature effects 1 . Thus its form can be derived by using the simple model of the one-dimensional nucleus with its plane surface.
The direct part Fd of the s.p.s.o. potential can easily be calculated using the standard methods:
FD = 1 Mj nW -D (z) (ax ky-oykx).
(1)
i= l
Mj are the moments of the nucleon-nucleon s.o. potential, n is the nuclear density, k the wave vector. The operator (ox ky -oy kx) is the equivalent of the operator -(I • a)\t in the case of a spherical nucleus. SCHEERBAUM 2 has given arguments favoring the approximation to set the exchange part FE equal to FD . In the present paper the exchange contribution FE is calculated for the system of semi-infinite nuclear matter. Scheerbaum's first approximation -used also elsewhere, e. g. in 3 -is verified; the higher order corrections are given in a closed form.
The s.p. wave function in the semi-infinite medium is denoted by its quantum numbers k (the wave number) , x = ± 1 (the spin orientation), and t3 (the isospin). Introducing the standard normalizing volume Q (see e. g. Ref. 4 ) the spatial part of the s.p. wave function in the semi-infinite nuclear system is given by
The appropriate spin functions are given in Ref. 5 . 
After the spin summation in Eq. (3 b), the exchange part FE has the following form
being the Fermi hemisphere domain of integration. The z-component of the spatial part of expression (5) is of no relevance since the z-component of the spin part vanishes. With the mixed density 6 , 
In order to derive a manageable expression from Eq. (7) is expanded up to the second order by using the Taylor series of the wave function <pkz(z2) about the point zt and the series expansion of the mixed density according to formula (6). Specialising 7 E (r12) to the Gaussian form J E (r) = A exp{ -a 2 r 2 } we obtain for the diagonal part of (7) after some elementary integrations the following expression:
The functions hj(z) vanish in the inner part of semiinfinite nuclear matter. They are defined by
The second order terms contained in Eq. (8) 
For the calculation of the s.o. splittings the diagonal matrixelement of FE between oscillator wave functions has to be taken. The operator I 2 can then be replaced by the number / (/ +1).
If the 3 + part of the t.p.s.o. potential may be neglected the exchange part FE equals in first inhomogeneity order the direct part FD . 1 W. STOCKER, Phys. Letters 35 B, 472 [1971] .
